Summary. In immature, diethylstilboestrol-treated chicks, ligation of the oviduct caused local avidin synthesis in the immediate vicinity of the ligature. PGF-2\g=a\ injected directly into the oviduct also induced avidin synthesis, whereas saline or PGE-2 had no effect. PGE and PGF-2\g=a\concentrations increased in the oviduct within 24 h of ligation: the PGE increase could be partly inhibited by indomethacin, whereas that of PGF-2\g=a\ was less inhibited. An LD50 dose of indomethacin alone and with ligation had a clear stimulatory effect on avidin synthesis, whereas aspirin alone, or with ligation, was not effective. Ligation alone and with indomethacin appeared to alter the PGF-2\g=a\/PGE ratio. These results suggest that PGF-2\g=a\ may be involved in the regulation of avidin synthesis in the chick oviduct.
Introduction
Avidin, a secretory protein of the avian oviduct, is induced by progesterone treatment of the immature chick (O'Malley, McGuire, Köhler & Korenman, 1969) or by several non-specific factors, such as pinching or ligation of the oviduct (Elo, Tuohimaa & Jänne, 1975) . Avidin production is found in the immediate vicinity of the trauma, which indicates that the induction is local (Heinonen & Tuohimaa, 1976) . Trauma and ischaemia are also known to stimulate the synthesis of prostaglandins (PGs) (Ramwell & Shaw, 1971 ) and we therefore investigated the effect of ligation on oviductal PGs and the direct effect of PGs and their inhibitors on avidin synthesis.
Materials and Methods
The experimental animals were Leghorn chicks (strains Ti 53 and Ti 453) supplied by Turun Muna Hatchery, Turku, Finland. Growth of the oviduct was stimulated by 9 daily subcutaneous injections of 0-5 mg diethylstilboestrol (DES) in 0-05 ml sesame oil, beginning on the first or second day after hatching. The chicks were taken for experiments 1 day after the last DES injection and were killed 24 h later. The animals weighed 70-110 g. The oviduct was ligated when necessary as described by Heinonen & Tuohimaa (1976) . Experiment 1. Avidin synthesis was examined after intraoviductal administration of PGF-2a or PGE-2 (Upjohn Company, Kalamazoo, Michigan) dissolved in ethanol and diluted in 0-76 % (w/v) NaCl solution to give a concentration of 1 µg/ml. The control birds were injected similarly with vehicle ('saline') or not at all ('none'). After ether anaesthesia the abdominal layers were dissected, the oviduct was identified and, avoiding mechanical manipulation, PG solution (30 ng/100 g body weight) was injected into the magnum-isthmus junction of the oviduct. The abdominal layers were sutured and the animals were killed 24 h later for determination of the avidin concentration by the method of Heinonen & Tuohimaa (1976 The total PGE concentration was measured as PGB after conversion by treatment with NaOH. The cross-reactivity of the PGB-1 antiserum was very low. To get an equal reduction in counts a 60 times higher concentration of PGE-1 and a 400 times higher concentration of PGE-2 was needed. For an equal reduction in counts with PGF-la the concentrations were 10* times higher than with PGE-1.
The significance of differences was determined with Student's t test.
Results
Experiment 1. PGF-2a had a clear stimulatory effect on oviductal synthesis of avidin, whereas injection of PGE-2 or NaCl had no significant effect on avidin content (Table 1) . Experiment 2. Table 2 illustrates the effect of ligation, alone and with indomethacin, on PG levels. During the first 3 h after ligation of the oviduct the content of PGF-2a was lower than the control level (2-6 ± 0-5 ng/g oviduct, = 12). After 6 h, PGF-2a content had increased to a plateau which lasted at least 24 h. Indomethacin had no effect during the first 6 h, but the value at 24 h was significantly lower than that after ligation alone. The content of PGE did not fall after ligation (control level = 3-0 ± 0-5 ng/g oviduct, = 4) and the increase, later than that of PGF-2a, was not significant (Table 2) . Indomethacin had clearly inhibited the effect of ligation on PGE levels by 10 h after ligation. Ligation, alone or with indomethacin, appeared to induce a biphasic change in the ratio of PGF-2a:PGE concentrations.
Experiment 3. The effects of the two PG synthetase inhibitors, aspirin and indomethacin, on the induction of avidin by ligation are shown in Table 3 . Aspirin had no effect on the amount of avidin in either the ligated or the non-ligated oviduct. In contrast, there was a statistically significant induction of avidin when an LD50 dose of indomethacin was given alone or with ligation. In the ligated oviduct the highest avidin content was found close to the ligature.
Discussion
Our results indicate that PGF-2a is involved in the induction of avidin secretion by the oviduct. When exogenous PGs are injected directly into the oviduct, PGF-2a, but not PGE, stimulates avidin synthesis. It is possible that PGE may be metabolized much more rapidly than PGF-2a and so is prevented from having an effect upon avidin production when exogenously administered. The role, if any, of PGE in avidin induction therefore needs more investigation. Ligation of the oviduct appears to enchance the synthesis of both PGs, although the details of the effect differed (see Table 2 ). The changes in ratio of the two PGs occur during the critical time when avidin synthesis begins (Elo et al., 1975) . Because exogenous PGF-2a, but not PGE, induces avidin synthesis, we propose that the PGF-2a dominance between 3 and 6 h after ligation is important in the induction of avidin.
Since ligation increases PGs and PGF-2ct can induce avidin, it is surprising that the induction of avidin by ligation cannot be inhibited even by very high doses of indomethacin or aspirin. Indeed, toxic levels of indomethacin result in avidin synthesis, not only at the site of ligature, but also else-where in the oviduct. However, the ligation-induced PGF-2a synthesis could not be inhibited by an LD50 dose of indomethacin. This indicates that the avian oviduct may be unresponsive to indo¬ methacin, because much smaller doses of this drug affect the PGs in mammalian tissues (Vane, 1971) . Therefore, the inability of indomethacin and aspirin to inhibit avidin induction by ligation may be explained by a lack of effect on PGs. The stimulatory effect of a high dose of indomethacin, which inhibits the increase in PGE after ligation, could result from a lack of effect on PGF-2a levels, i.e. administration of a toxic dose of indomethacin still allows the appearance, and perhaps even the intensification, of a PGF-2a dominance between 3 and 6 h after ligation. The induction of high levels of avidin in all parts of the oviduct after 50 mg indomethacin and ligation, but only in the immediate vicinity after ligation alone, suggests that PGF-2a dominance might even be caused by the indome¬ thacin itself, whose effects on PGs would be expected to occur throughout the oviduct after such exogenous administration. This possibility is supported by the induction of avidin synthesis through¬ out the oviduct by a high dose of indomethacin alone. This dose was, however, an LD50 dose and may have affected avidin in an entirely non-specific fashion. The possibility that the effect of indo¬ methacin on avidin induction may be via alterations in PG levels therefore requires further study.
It has been suggested that the ovum causes PG synthesis by distending the oviduct and that the higher levels of PGs cause increased oviduct motility (Talo & Kekäläinen, 1976 ). This increased motility might then further enhance PG synthesis in the form of a positive feedback mechanism. The sensitivity of hen oviductal tissue to PGs supports this hypothesis (Wechsung & Houvenaghel, 1976) . Our earlier experiments indicate that trauma (ligation or pinching) of the oviduct plays a role in the synthesis and secretion of avidin (Elo et al, 1975; Heinonen & Tuohimaa, 1976) . Our present results show that, since exogenous PGF-2a stimulates avidin secretion and ligation increases PGs, the ligation effect on avidin production may be mediated by PGs. Perhaps the reported effect of distension of the oviduct by an ovum on PGs may also therefore result in the induction ofavidin secre¬ tion. This hypothesis is supported by the presence of avidin in the avian egg (Hertz & Sebrell, 1942) .
